
r4cnmmber 21, 1949. 

Dr. Frank H. D&&my, 
Kerckhoff Laboratoriero of Bioloa, 
California hstitute of Technology, 
pa8adena,California. 

Dear Dr. Dfekey: 

I was vary mesh %nt;erestmi In your reacrnt paper on the mtagenic 
action of perox%daa. Umof the 1888 muuial, but pertinent, remark8 
made themin wao that the largest tnmbsrs of maxttlntu were obtatid 
with treatmnta that Wed t%MO# of the spores. Q.ilea and &a. 
Lederberg had found the 88~~ general result in their radiation 8tudie8, 
and like yourself were, perhaps, mildly 8W&s8d that the optimua 
outPut wa8 obtained with 80 mild treatments. Aftm a little reflection, 
however, this result turned out to be quite rational, and on the chanae 
that you had not notied it, I thought you might be interested in the 
following derivation ithe comlu~ion of which wa8 cited in w review 
ar$&ele In Hereditg, XX, P* 165. ] 

Th6 a8su@ption i.8 made that th8 probability of a lethal lfihltlr is 
proportfonal to the probability of a rotational "hit2', for any does. 

-. &I the foILowing, II+, is the initial number of mutantS, ka is the rate 
of mutation induction, kl 3.8 the rate of kiU.ng, and tis the effective 
do8e ~.ma8ured wither from the kill or the mtatiorm]. If %e 

k8t i8 8&&?&u, a8 it will be, it is a sufficiently accurats mfxmme of 
the accumulated irmfxmt3 jviabla or not], and VJ~ have: 

'pt = (s *km t) e-kit = (m, + km t> S ;survival ratio] 

To rrazdidza, we have 

dm/dt - 0 = km S - kl ( II+, + kia t) S 

For m. 9 0, whioh we can take in the present instance, the bracketed 
term can be neg%&ed, and we have S 

opt 
= l/e = .37. For s f 0 

we would have, of UOWIe S 

klyj<. 
pPt a8 high a8 1.0, With the condition that 

I$ if any tirease can be obtained at all. 



Although this aonclusion ha8 been reaaed empirimLl.y, it is worthwhile 
pointing out the principle for any investigation in rrhiah the produation 
of am ahsolute augmentation of Ilrutants (whlinh can, e.g., be ab8OlUUly 
selected for> i.8 the deeideratum. 

1 atill ham hoped of finding tims to repeat come of your epecific 
absorption experkINBnt8. I am etill undecided how I would be able to 
apply it to the sy8tem in which I would be most intere8ted- galactosidase- 
particularly the problem of removing exce88 laotoss from the gel. Have 
you attempted, in your dye experiments, to ~88 elmpls water elution? 

Thank you for the experimental detail8 whioh you aent in your letter. 
I wonder if you Gould enlighten me a bit further on the technique of 
lnethanol extra&Son. Is this done in the standard way, at the boiling 
-point of ethanol? or is It nWtr88ZW$ to USB 8OIW artlfiae to keep the 
terrperature dowrl? 

YOU 
Finally,, could&tell me anything of your experinmhtal attempts with 

heterogeneous catalysis, .mentioned in your PlUAS paper? 

Sincerely yours, 

Joshua Lederberg 


